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ABStrAct
The present study investigated psychological capital (PsyCap) as a protective factor in the relationship 
between worries about accidents and sleepiness among seafarers. The hypothesis that strong PsyCap 
weakens the relationship between worries about accidents and sleepiness was tested in a cross-sectional 
sample of 397 maritime workers. In contrast to expectations, the findings indicated a reverse buffering 
effect in that PsyCap only had a protective impact on sleepiness when worries about accidents were low. 
For workers that were highly worried, a strong PsyCap was associated with increased levels of sleepiness. 
The established associations remained consistent after controlling for workers’ years of experience as se-
afarers, and their ratings of psychological safety climate. An interpretation of this finding is that seafarers 
with high levels of PsyCap will be attentive when the threat level is serious, but will not be bothered when 
exposed to everyday strain and hassles associated with their work situation. 
(Int Marit Health 2017; 68, 4: 245–251)
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INtrODUctION
Seafaring is a dangerous occupation due to the com-
bination of several physical and psychosocial exposures 
and hazards [1, 2]. With regard to physical risk factors, 
seafarers are expected to perform safety critical tasks 
despite changing temperatures, various weather condi-
tions, noise, vibrations and movements of the ship. As 
for psychosocial risks, seafarers work in 24-7 shift work 
schedules and are separated from family and friends 
for prolonged periods. Ideally, workers in high-risk occu-
pations, such as seafaring, should be vigilant and well 
rested. This is not always the case when workers are 
worried and concerned about safety issues at work. Actu-
ally, stress is considered the primary cause of persistent 
psychophysiological insomnia [3], and both theoretical 
models and existing empirical evidence suggest that 
work-related stress and worries disturb sleep [3–6]. For 
instance, Lichtstein and Rosenthal [7] found that individ-
uals with insomnia were ten times more likely to attribute 
their sleep disturbances to cognitive factors, including 
worrying, than to somatic complaints. Further, it has been 
argued that physiological and psychological responses 
to work-related exposures are incommensurate with the 
deactivation that characterizes sleep [3, 8].
However, workers do not necessarily react to exposures 
and worries to the same degree. Following from Lazarus and 
Folkman’s [9] transactional model of stress and coping, the 
consequences of environmental stressors are dependent 
upon how the individual interprets and judges the threat, 
as well as on the resources the individual has at his or her 
disposal to deal with the threat. One newly established 
individual resource for coping with potentially challeng-
ing work life situations is psychological capital (PsyCap) 
[10–12]. PsyCap is a higher order construct that consists 
of the core elements: self-efficacy, optimism, hope and 
resiliency. Individuals with a high self-efficacy will generally 
have stronger beliefs in their ability to control outcomes 
and succeed in addressing more difficult challenges than 
those low in efficacy [13]. Optimistic workers will be more 
likely to build positive outcome expectancies that help them 
deal with difficult situations [14]. Individuals with a higher 
level of hope will show greater goal-directed energy and be 
more likely to find alternative ways to accomplish their goals 
[15]. Finally, people with a higher score on resiliency tend 
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to adapt better when they experience changes or setbacks 
[16]. These factors can be measured, developed and main-
tained for performance improvement in the workplace [11]. 
Findings show that PsyCap has a direct positive association 
with safety, explaining about 20% of the variance in safety 
perceptions among maritime workers [17]. With regard to 
PsyCap as a protective resource, a study by Schaubroeck 
and colleagues [18] found that PsyCap plays an important 
role in differentiating between people who are more or less 
adaptive to extremely stressful environments. Hence, there 
are reasons to expect that PsyCap can be a potential mod-
erator of the outcomes of work-related stressors. 
Despite the importance of the maritime industry around 
the globe, there is a lack of studies that have examined how 
stressful work exposures are related to workers’ well-be-
ing in seafaring. Adding to the current knowledge base, 
the present study examined how the occupation specific 
stressor of worries about accidents and the individual re-
source attribute of PsyCap, are related to levels of sleep-
iness (i.e., difficulty in maintaining the wakeful state so 
that the person falls asleep if not actively kept aroused) 
among seafarers. Specifically, the aims of the study were 
to determine 1) whether worries about accidents are as-
sociated with increased sleepiness among seafarers, and 
2) whether PsyCap is a protective resource that buffers 
this relationship. 
MAtErIAlS AND MEtHODS
DESIgN AND prOcEDUrE
The data was collected in 2012 from a Norwegian com-
pany in the offshore oil and gas industry. Questionnaires 
were sent to all workers employed in the company at the 
time of the survey. The total number of employees com-
prised 926 seafarers from 22 vessels operating in the 
North Sea and Southeastern Asia. Altogether 402 seafarers 
replied, giving a response rate of 43.3%. Participation was 
voluntary and anonymous. The questionnaires were sent 
from the shipping company, answered by the seafarers 
when working at the vessels, and returned in sealed en-
velopes to the principal researcher. The questionnaires 
were written in Norwegian (for the Norwegian seafarers) 
and English (for all other seafarers). English is the work 
language in this shipping company. As all employees were 
invited to participate in the survey, the sampling is based 
on a probability mechanism. Respondents with more than 
25% missing data on the study variables were excluded 
from the sample. Remaining missing data were replaced 
by the use of the Hot Deck imputation procedure [19]. Hot 
Deck imputation is a method for handling missing data in 
which each missing value is replaced with an observed 
response from a respondent with similar characteristic on 
pre-determined anchor variables. Age, years of experience at 
sea, and nationality (dichotomised into Western vs. Eastern 
country origin) was used as anchor variables in the Hot Deck 
imputation. The final sample comprised 397 respondents. 
SAMplE
Because there were very few women (< 1.0%) working on 
board the vessels, gender was not recorded in order to protect 
the anonymity of these women. The nationalities of the par-
ticipants were Norwegian (34.9%), other European countries 
(24.1%), Filipino (36.7%), and other Asian and Australasian 
countries (4.3%). The age distribution of the seafarers was: 
under 25 years: 12.2%, 25–29 years: 17.3%, 30–39 years: 
32.9%, 40–54 years: 28.1%, over 54 years: 9.5%. In this 
sample 45.2% worked in deck detail, 26% in machine detail, 
17.6% worked in gallery detail and 10.7% were captains (0.5% 
did not report job title). The mean time the maritime workers 
had been working for the company was 3.73 years (range: 
0–29 years). Their experience as seafarers ranged from 0–55 
years, the mean was 14.78 years (SD = 10.95). Altogether 
23.3% mainly worked night shifts, 44.1% mainly day shifts, 
and 32.5% worked another/not specified shift type. 
INStrUMENtS
Sleepiness. Sleepiness was measured with one of the 
subscales of the Swedish Occupational Fatigue Invento-
ry (SOFI) [20–22]. The dimension describes feelings of 
sleepiness, and consists of four verbal expressions that 
describe how workers feel at the end of their work shift: 
falling asleep, drowsy, yawning, and sleepy. The partici-
pants were asked to answer how tired they usually feel 
after finishing their watch, and responses were recorded 
on a seven-point scale with anchors 1 = Not at all and 
7 = To a very high degree. Cronbach’s alpha for the scale 
was satisfactory (0.87). A confirmatory factor analysis 
(CFA) provided acceptable fit for the latent indicator (CMIN 
= 12.91; df = 1; CFI = 0.99; TLI = 0.91). All factor loadings 
for the scale exceeded 0.66. 
Worries about accidents. Worries about prospective 
accidents were measured with a questionnaire based on the 
hazard categories used in official reports from the Norwe-
gian Maritime Directorate [23]. The participants were asked 
to assess the probability for seven common accidents to 
happen to them during the next year: “Struck by objects”, 
“Trapped, crushed or squeezed”, “Cuts or contact with sharp 
or pointed elements”, “Contact with hazardous substances”, 
“Man over board”, “Slips, trips, falls”, and “Electrical hazard, 
fire, explosion”. Answers were provided on a seven-point 
scale ranging from 1 = Very unlikely, through 4 = Neither 
nor, to 7 = Very likely. Cronbach’s alpha for the scale was 
0.90. A CFA provided acceptable fit for the latent indicator 
(CMIN = 77.81; df = 7; CFI = 0.95; TLI = 0.89).
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PsyCap. PsyCap was measured with the 12-item Psy-
chological Capital Questionnaire (PCQ-12) [11, 24]. The 
questionnaire consists of 12 statements about how the re-
spondent is feeling right now about his/her job situation. The 
PCQ-12 items were extracted from the 24 item version of 
the PCQ, with 3 items for efficacy, 4 items for hope, 3 items 
for resiliency, and 2 items for optimism [12]. This shorter 
version of the PCQ was used to reduce the response burden 
of the participants. Answers were provided on a 6-point scale 
ranging from 1 = Strongly disagree, to 6 = Strongly agree. 
A confirmatory factor analyses of a four-dimension latent mod-
el had good fit to data (CMIN = 143.34; df = 48; CFI = 0.96; 
TLI = 0.94). Factor loadings for all observed indicators 
exceeded 0.60. All four first order factors provided strong 
loadings when specified on a second higher order factor 
representing the overall PsyCap construct (CMIN = 149.68; 
df = 50; CFI = 0.96; TLI = 0.94). Cronbach’s alpha for this 
composite scale was 0.90. 
Psychological safety climate. Psychological safety cli-
mate was included as a covariate in analyses and was mea-
sured with 16 items from the Safety Climate Questionnaire 
[25]. The psychological safety climate items cover a range of 
interaction modes between supervisors and group members 
that assess the management’s priority of safety versus com-
peting goals such as production speed or schedules [25]. 
The respondents are presented with different statements 
and rate their level of agreement on a 5-point scale ranging 
from 1 = Completely disagree, to 5 = Completely agree. 
Examples of these statements are: “My direct supervisor 
discusses how to improve safety with us”, and “My direct 
supervisor is strict about working safely when we are tired 
or stressed”. The scale was recoded so that a high score 
indicates a poor psychological safety climate. The internal 
Table 1. Testing the moderator effect of psychological capital on the relationship between worries about accidents (predictor) and 
sleepiness (outcome) using hierarchical multiple regression (n = 397)
Step and variable B SE B b r2 ΔR2
Step 1 0.167***
Experience as seafarer [years] –0.02 0.01 –0.12*
Poor psychological safety climate 0.29 0.11 0.14**
Worries about accidents 0.35 0.06 0.31***
Psychological capital (PsyCap) –0.10 0.12 –0.04
Step 2 0.187*** 0.02**
Experience as seafarer (years) –0.02 0.01 –0.13**
Poor psychological safety climate 0.27 0.11 0.13*
Worries about accidents 0.34 0.06 0.30***
PsyCap –0.14 0.12 –0.06
Worries X PsyCap 0.29 0.10 0.14**
Level for significance: *p < 0.05; **p < 0.01; ***p < 0.001
consistency for the scale (Cronbach’s alpha = 0.95) was 
excellent. A CFA indicated that the latent variable had good 
psychometric properties (CMIN = 482.07; df = 103; CFI = 
0.92; TLI = 0.91). Factor loadings for all observed indicators 
were above 0.53. 
StAtIStIcAl ANAlySIS
 Statistical analyses were conducted with IBM SPSS 
22.0 and SPSS AMOS 23.0. The level of significance was 
set to p < 0.05. For all measurement inventories, summary 
scales were calculated on the basis of a mean score of their 
respective items. Psychometric properties of the measure-
ment models for the scales were determined by means of 
confirmatory factor analyses in SPSS AMOS. A comparative 
fit index (CFI) and Tucker-Lewis Index (TLI) with values in the 
area of 0.90 to 0.95 were employed as indicators of good 
model fit [26]. To explore the hypotheses about main and 
moderating effects, we conducted a hierarchical regression 
analysis, to test for linear associations between worries 
about accidents and sleepiness, as well as the interactive 
effects of worries and PsyCap, with regard to sleepiness 
(Table 1). The recommendations provided by Baron and 
Kenny [27] were followed, and, in accordance with Aiken and 
West [28], the predictor variables were centred prior to the 
two-way interaction analysis. The SPSS macro “Interaction 
and simple slopes test with two continuous variables” by 
Jason T. Newsom (http://web .pdx.edu/~newsomj/) was 
used to generate the regression estimates, plots, and simple 
slopes analyses. 
rESUltS
Descriptives, reliability coefficients, and intercorrelations 
for all study variables are presented in Table 2. VIF-indexes 
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(range: 0.84–0.99) and tolerance values (range: 1.00–1.19) 
provided no indication of multicollinearity between the vari-
ables. Mean sleepiness score was 2.48 (SD = 1.34). This 
is perfectly in line with findings from previous studies that 
have used the same measurement inventory and response 
categories [29, 30]. The average score on poor psychological 
safety climate is also in line with previous research [31]. 
A mean value of 5.06 indicated that the level of PsyCap 
was high in the sample, while a standard deviation of 0.59 
showed that the variation in PsyCap was low. A series of 
t-tests showed no differences between respondents from 
Eastern and Western countries with regard to worries about 
accidents (t = 1.81; df = 376; p > –0.05), PsyCap (t = –1.65; 
df = 376; p > –0.05), poor psychological safety climate 
(t = 1.46; df = 376; p > –0.05), or sleepiness (t = 1.75; 
df = 376; p > –0.05). 
The intercorrelations showed that worries about acci-
dents (r = 35; p < 0.001) and inferior psychological safety 
climate (r = 0.23; p < 0.001) was positively correlated, 
whereas PsyCap was negatively correlated (r =–0.14; 
p < 0.001), with sleepiness. Worries about accidents was 
positively correlated with perceptions of the psychological 
safety climate as poor (r = 0.24; p < 0.001) and negatively 
correlated with PsyCap (r = –0.17; p < 0.001). A negative 
correlation was established between PsyCap and percep-
tions of the psychological safety climate as poor (r = –0.36; 
p < 0.001). 
MAIN AND INtErActION EffEctS
Findings from the multiple regression analyses of linear 
associations and interaction effects are presented in Table 1. 
All analyses were adjusted for years of experience as sea-
farer and poor psychological safety climate. For the linear 
association, the predictor and control variables explained 
16.7% of the variance in sleepiness (R2 = 0.167; p < 0.001). 
Worries about accidents (b = 0.31; p < 0.001), experience as 
seafarer (b = –0.12; p < 0.05), and poor psychological safety 
climate (b = 0.14; p < 0.01), but not PsyCap (b = –0.10; 
p > 0.05) yielded significant contributions to explaining the 
variance (F = 18.70; df = 4; p < 0.001). 
The finding of a negative relationship between worries 
about accidents and sleepiness supported the first study 
hypothesis. When adding the interaction term to the regres-
sion analysis, the amount of explained variance increased 
significantly by two percentage points (R2 = 0.187; p < 0.01). 
As displayed in Table 1, the interaction made a significant 
contribution to the explained variance (b = 0.14; ΔR2 = 
= 0.02; p < 0.01), and the interaction model was significant 
(F = 17.11; df = 5; p < 0.001). 
Thus, the findings show that PsyCap interacts with 
worries about accidents in explaining sleepiness. The 
associations between the other predictor variables and Ta
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Figure 1. The interaction between worries about accidents and 
psychological capital (PsyCap) with regard to sleepiness. Low: 
–1 SD below mean, Mean: at mean, High: +1 SD above mean
sleepiness did not change after adding the interaction 
term. To examine the form of the interaction, a graphical 
display was created. Scores were plotted at the mean, low 
(1 SD below the mean) and high (1 SD above the mean) 
values on the predictor variables. As shown in Figure 1, the 
results indicate a stronger relationship between worries 
about accidents and sleepiness for the mean and high 
PsyCap groups than for the low PsyCap group. Follow-up 
analyses of simple slopes revealed that higher levels of 
worries about accidents were related to significantly ele-
vated sleepiness among seafarers with a mean (b = 0.30; 
p < 0.01) and high PsyCap (b = 0.46; p < 0.001), but 
not for seafarers with a low PsyCap (b = 0.15; p > 0.05). 
Consequently, in direct contrast to our second hypothesis 
about a protective effect of PsyCap, the results indicate 
a reverse buffer association where PsyCap only seems 
to have a protective effect on the relationship between 
worries about accidents and sleepiness when levels of 
worries are low. When workers become more worried 
about accidents, there is a stronger increase in sleepiness 
among seafarers with high PsyCap compared to seafarers 
with low PsyCap. 
The tests of interaction effects were replicated in 
a series of additional analyses where each of the four com-
ponents of PsyCap was specified as a moderator. The finding 
showed that worries about accidents interacted significantly 
with self-efficacy (b = 0.27; ΔR2 = 0.03; p < 0.01) and hope 
(b = 0.29; ΔR2 = 0.03; p < 0.01), but not resiliency (b = 0.12; 
ΔR2 = 0.01; p > 0.05) or optimism (b = 0.11; ΔR2 = 0.01; 
p > 0.05). The form of the significant interactions replicated 
the main findings of a reverse buffering effect. 
DIScUSSION
The aims of this study were to examine the relation-
ship between worries about prospective accidents and 
sleepiness among seafarers, and to examine PsyCap as 
a protective factor in this relationship. The present study 
adds additional empirical support to the assumption that 
worries about accidents constitutes a significant work-re-
lated stressor in that levels of worries were associated with 
increased sleepiness. However, the findings did not sup-
port the theoretical assumption of PsyCap as a protective 
resource. Contrary to our expectations, we found a reverse 
buffering effect where PsyCap only moderated the associa-
tion between worries about accidents and sleepiness when 
levels of worries were low. When levels of worries were 
high, sleepiness was most prominent among workers with 
high PsyCap. All findings were controlled for experience as 
a seafarer and perceptions of psychological safety climate. 
With regard to those aspects of PsyCap that had the most 
important moderating effects, additional analyses showed 
that the interaction effect was only significant for self-effi-
cacy and hope. 
Although this latter finding may be counterintuitive to 
the common assumption that a robust personality should 
be protective with regard to the outcomes of work-related 
exposures, it may actually be that this awareness about risk 
may be highly beneficial in a maritime setting. That is, as 
PsyCap seems to enhance levels of sleepiness among high 
PsyCap workers in cases where they are very concerned 
about accidents, an interpretation is that workers with high 
PsyCap are especially sensitive to safety critical stimuli. 
When faced with substandard safety measures and safety 
critical operations high PsyCap workers may find themselves 
in a situation where they will be inclined to work to their 
limits in order to compensate for shortcomings in fellow 
crewmembers or equipment. Hence, the findings indicate 
that workers with high PsyCap do not necessarily see the 
world through rose-tinted glasses, but stay sensitive and 
vigilant to work-related risk factors. In short, these results 
show that workers with high levels of PsyCap will be atten-
tive (as reflected through worrying) when the threat level 
is serious, but they will not be worrisome when exposed to 
the normal range of everyday strain and hassles associated 
with their work situation. 
The above interpretation of our findings suggests that 
PsyCap is an individual asset that should be valued and 
even trained in the maritime industry. PsyCap has been 
highlighted as a malleable personality characteristic that 
is open to development and change [32], and organiza-
tions may therefore benefit from interventions that increase 
PsyCap among employees. As Schaubroeck and colleagues 
[18] have suggested, strategies can be developed to better 
shape the PsyCap dispositions among employees to facil-
Int Marit Health 2017; 68, 4: 245–251
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itate their coping with stress exposures. In maritime orga-
nizations timely and specific feedback on job performance 
may increase efficacy and self-confidence, while future goals 
and safety targets may increase hope and the ability to focus 
on safety at work. Furthermore, encouragement to keep up 
the performance despite setbacks may build resiliency and 
a realistic optimism about future accomplishments. After 
experiencing a risky situation on board a realistic optimist 
will analyse the situation and try to understand if the caus-
es were personal or situational, permanent or temporary, 
and then make accurate causal attributions that fits this 
situation [12]. 
Despite the many favourable aspects of PsyCap in high 
risk situations, our findings also indicate that there may 
be thresholds with regard to how beneficial PsyCap will 
be in hazardous situations. That is, as extensive worrying 
over time seems to increase sleepiness, and there may 
be situations where heightened and prolonged sleepiness 
becomes unhealthy for the worker. It is therefore important 
to emphasize that the personal resources of PsyCap in 
themselves may not protect workers from sleep problems 
if there is substantial shortcomings in safety on board. In 
these cases, other organisational factors such as leadership 
practices in communicating risk and prioritizing safety are 
also important along with proper maintenance and training 
in emergency procedures and adherence to safety routines. 
MEtHODOlOgIcAl IMplIcAtIONS
A notable strength of this study is that it is based on 
a relatively large and randomly drawn sample, applying 
internationally recognized instruments with satisfactory 
psychometric properties, which strengthen the validity of 
the findings. Nonetheless, some caution is needed when 
interpreting the results from the study. Firstly, the data is 
based on self-reports, with common-method variance as 
a possible problem [33]. Secondly, the data was cross-section-
al, which implies that one cannot draw conclusions about 
causal relationships. That is, while this study focuses on the 
potential impact of worries on sleep, one cannot rule out 
the fact that there also is a reciprocal relationship between 
safety-related worries and sleep problems where poor sleep 
leads to more worries [34]. Longitudinal studies should be 
conducted to attain more knowledge about the causali-
ty of the relationships between worries about accidents, 
sleepiness, and PsyCap. Response bias could also be an 
issue because of factors like cross-cultural differences. The 
sample is from one company, but the seafarers are from 
many different national cultures, which may influence their 
individual interpretation of the questions. 
It should be noted that PsyCap may be influenced by 
specific coping styles such as problem focused or appraisal 
coping, or other personality characteristics, such as neu-
roticism, agreeableness, extraversion, conscientiousness, 
and openness. Hence, a limitation of the current study is 
that we did not examine and adjust for other personality 
characteristics and coping strategies. Furthermore, as the 
study was limited to worries about accidents we have not 
been able to adjust for the impact of other important work 
characteristics, such as job demands, leadership, and role 
expectations, that may influence sleepiness [6]. 
cONclUSIONS  
AND prActIcAl IMplIcAtIONS
Extending previous research on PsyCap in safety critical 
organizations [17, 35, 36], our findings show that PsyCap 
serves as a buffer against worries about accidents in situa-
tions where levels of perceived risks are low, but not in cases 
where levels of perceived risks is high. On the one hand, 
this suggests that upcoming research could look into other 
factors that may act as stress buffers in high risk situations. 
One such factor could be safety specific leadership, as it is 
important to have a good operational leader in a high risk 
situation [37]. On the other hand, the fact that workers with 
PsyCap seem to react to worries about risks and accidents 
is a beneficial trait as this indicates that they are sensitive 
and vigilant with regard to risky situations at work. Hence, 
selecting, recruiting and training employees with high lev-
els of PsyCap, and especially self-efficacy and hope, may 
be favourable with regard to preventing accidents in the 
maritime industry. 
It should be noted that our study represents a single 
contribution to the knowledge about PsyCap in the mari-
time industry; hence, the findings should be replicated in 
upcoming research. Future studies could examine worries 
about accidents, PsyCap and sleepiness in other maritime 
settings as well as in other safety critical organizations 
such as healthcare, the police, or the emergency services.
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